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Decomposition of Green ppoolynomials of type A
and DeConcini-Procesi-Tanisaki algebras of certarn
types
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1 \sim
$W$ , $R=\oplus_{d}R^{d}$ .
$\mathrm{C}$
-
. , , $l$ $R$
$R(k;l):=$ $\oplus$ $R^{d}$ , $k=0,1,$ $\ldots,$ $l-1$$\oplus$ $R^{a}$




. , , (
) .
. $W$ , $W\subset GL(V)$
$(\dim V=n)$ . $W$ $S(V^{*})$ ,
$S(V^{*})^{W}$ , $n$
. $S(V^{*})^{W}$ $f_{1},$ $f_{2},$ $\ldots$ , $f_{n}$ $W$




. $W$ $S_{W}$ , $S(V^{*})$




, $S_{W}$ $S_{W}^{d}$ WS . , $S_{W}$




$W$ ( ) ,
. , 1.
Lemma 1 $f(q)=a_{0}+a_{1}q+a_{2}q^{2}+\cdots$ ( 0 ) .
$l$
$c(k;l):= \sum_{d\equiv k\mathrm{m}\mathrm{o}\mathrm{d} l}a_{d}$
, $k=0,1,$ $\ldots,$ $l-1$
. $c(k;l)$ $k$ , $f(q)$ $\zeta_{l}^{l}(j=1,2, \ldots, l-1)$






$\ldots,$ $l-1)$ $\mathrm{H}\mathrm{i}1\mathrm{b}_{R}(q)$ .
Hilbert ,
$[\mathrm{H}, 3.15]$ .
Proposition 2 $W$ , $S_{W}=\oplus_{d}S_{W}^{d}$ , $d_{1},$ $d_{2)}\ldots$ , d $W$




0 , , (
) .
. $W$ , $R=\oplus R^{d}$
. , $R$ ,
$R(k;l)(k=0,1, \ldots, l-1)$ . :
$W$ $H(l)$ , $H(l)$ - $Z(k;l)$





$\mathrm{K}\mathrm{r}\mathrm{a}\acute{\mathrm{s}}\mathrm{k}\mathrm{i}\mathrm{e}\mathrm{w}\mathrm{i}\mathrm{c}\mathrm{z}$ -Weyman[KW] 2. , $B,$ $D$
Weyl $W$ $S_{W}$ , $l$ $\mathrm{C}\mathrm{o}\mathrm{x}\mathrm{e}\mathrm{t}\mathrm{e}\mathrm{r}$ 3
. , $W$ Coxeter element $c$ , $l$
$C_{l}$ ,
$\varphi_{l}^{(k)}$ : $C_{l}arrow \mathrm{C}^{\mathrm{X}}$ : $C\mapsto\zeta_{l}^{k}$
$(k=0_{7}1, \ldots, l-1)$ ,
$S_{W}(k;l)\cong_{W}\mathrm{I}\mathrm{n}\mathrm{d}_{C_{1}}^{W}\varphi_{l}^{(k)}$, $k=0,1,$ $\ldots$ , $l-1$
. , Stembridge [St]
. , $W$ ,
$W$ ,









[DP] [T] [GP] . DeConcini-Procesi-Tanisaki , $n$ $\mu$
$n$ $S_{n}$ .
$R_{\mu}=\oplus_{d}R_{\mu}^{d}$
. $S_{n}$ $R_{n}$ , $\mu=(1^{n})$ .
, $l=(1, )2,3,$ $\ldots,$ $n$
, $l=n$ (Coxeter ) Kraskiewicz-Weyman , (
) [MNi, Theorem 8] , .
$R_{\mu}$ , - $R_{\mu}$ ,
. , $\mu\vdash n$ $M_{\mu}(\leq n)$
, $l=(1, )2,3,$ $\ldots,$ $M_{\mu}$ .
, $\mu$ hook, $\mu=(n-h, 1^{h})(n-h>1)$ , $\mu$ rectangle,
$\mu=(r^{p})$ , R .




$\ovalbox{\tt\small REJECT}$ $n$ . $P_{n}$ $n$ $\mathrm{C}[x_{1}, \ldots, x_{n}]$
. $S_{n}$ $P_{n}$ : $\sigma\in S_{n}$
$f=f(x_{1}, \ldots, x_{n})\in P_{n}$
$(\sigma f)(x_{1}, \ldots, x_{n})=f(x_{\sigma(1)}, \ldots, x_{\sigma(n\}})$.
, $n$ $\mu$ ( $\mu\vdash n$ ) , $P_{n}$ $I_{\mu}$
. $\mu’=(\mu_{1}’, \mu_{2}’, \ldots)$ $\mu$ . , $I_{\mu}$
$=\langle e_{m}(x_{i_{1}}, \ldots, x_{i_{n-k+1}})|n-k+1\geq m\geq n-k+1-(\mu_{k}’+\mu_{k+1}’+\cdots+\mu_{\mu_{1}}’k=1,\ldots,\mu_{1},+1)\}$
. $e_{m}(x_{i_{1}}, \ldots, x_{i_{n-k+1}})$ $x_{\dot{\iota}_{1}},$ $\ldots$ , xin-k+ $m$
. , $\mu=(2,1)\vdash 3$ , $I_{\mu}$
$e_{3}(x_{1}, x_{2}, x_{3}),$ $e_{2}(x_{1},x_{2}, x_{3}),$ $e_{1}(x_{1}, x_{2}, x_{3})$ ,
$e_{2}(x_{1}, x_{2})_{7}e_{2}(x_{17}x_{3}),$ $e_{2}(x_{2}, x_{3})$
. , $n$ $\mu$ DeConcini-Procesi-Tanisaki $R_{\mu}$ ,
$R_{\mu}:=P_{n}/I_{\mu}$
[DP][GP][T].
, , $R_{\mu}$ \searrow R . ,
$R_{\mu}=\oplus d\geq 0R_{\mu}^{d}$
. , , $l$
, .
, Lemma 1 , $l$ $\zeta_{l}^{j}(j=1,2, \ldots, l-1)$
$R_{\mu}$ Hilbert ( )
$\mathrm{H}\mathrm{i}1\mathrm{b}_{R_{\mu}}(.q):=\sum_{d\geq 0}q^{d}\dim R_{\mu}^{d}$
. , $R_{\mu}$ ,
.





. , $\mathrm{c}\mathrm{h}\mathrm{a}\mathrm{r}R_{\mu}^{d}$ $R_{\mu}$ &R $R_{\mu}^{d}$ .
$e$ , $\mathrm{c}\mathrm{h}\mathrm{a}\mathrm{r}R_{\mu}^{d}(e)=\mathrm{d}\mathrm{i}\mathrm{m}.R_{\mu}^{d}$ ,
$\mathrm{H}\mathrm{i}1\mathrm{b}_{R_{\mu}}(q)=\mathrm{c}\mathrm{h}\mathrm{a}\mathrm{r}_{q}R_{\mu}(e)$
. $R_{\mu}$ , ( $A$ ) Green
. (A ) Green $Q_{\rho}^{\mu}(q)$ [Gr] [Mc] , $\rho$ $n$ ,




modify . , $\mu=(\mu_{1}, \mu_{2}, \ldots)$
, $n( \mu)=\sum_{i\geq 1}(\mathrm{i}-1)\mu_{i}$ . , Green
[S1] [S2], Green $A$
.
, Green , “Kostka ”
. (Kostka [Mc, $\mathrm{I}$ , Section 6] ) , Kostka




(e.g., [Mc, $(7.11,\mathrm{I}$ ] $)$ . $\chi_{\rho}^{\lambda}$ , $S_{n}$ $\chi^{\lambda}$ cycle
type $\rho$ , , “modified”Kostka $\tilde{K}_{\lambda},(q)$ ,
DeConcini-Procesi-Tanisaki $R_{\mu}$ , $S_{n}$ $V^{\lambda}$ Poincare’
$\tilde{K}_{\lambda\mu}(q)=\sum_{\lambda\vdash n}[R_{\mu}^{d} : V^{\lambda}]q^{d}$
(see e.g., $[\mathrm{G}\mathrm{P}, (\mathrm{I}, 81]’)$ , Green $Q_{\rho}^{\mu}(q)$ DeConcini-
Procesi-Tanisaki $R_{\mu}$ $\mathrm{c}\mathrm{h}\mathrm{a}\mathrm{r}_{q}R_{\mu}$ cycle type $\rho$ $\mathrm{c}\mathrm{h}\mathrm{a}\mathrm{r}_{q}R_{\mu}(\rho)$
:
Q\rho \mu (q)=Ch \searrow R\mu (\rho ).
, Green $Q_{(1^{n})}^{\mu}(q)(=\mathrm{H}\mathrm{i}1\mathrm{b}_{R_{\mu}}(q))$




Definition 3 $\lambda=(1^{m_{1}}2^{m_{2}}\cdots n^{m_{n}})\vdash n$
$e_{\lambda}(q):=(1-q)^{m_{1}}(1-q^{2})^{m_{2}}\cdots(1-q^{n})^{m_{n}}$ ,
$b_{\lambda}(q):=$ $i\geq 1(1-q)(1-q^{2})\cdots(1-q^{m_{i}})$ .
, $(1 -q)\cdots(1-q^{M_{\mu}})$ $b_{(1^{M}\mu)}(q)$ , $\lambda=\mu\cup\nu$
$e_{\lambda}=e_{\mu}e_{\nu}$ . , $\lambda=(1^{m_{1}}2^{m_{2}}\cdots n^{m_{n}})\vdash n$ ,
$z_{\lambda}=1^{m_{1}}m_{1}!2^{m_{2}}m_{2}!\cdots n^{n_{n}}m_{n}!$
.
, , $Q_{\rho}^{\mu}(q)$ . ,
$\mu=(1^{n})$ (see e.g., $[\mathrm{G}$ , Proposition 8.1]).
Proposition 4 $\rho\vdash n$
$\mathrm{c}\mathrm{h}\mathrm{a}\mathrm{r}_{q}R_{n}(q)=Q_{\rho}^{\langle 1^{n})}(q)=\frac{(1-q)(1-q^{2})\cdots(1-q^{n})}{e_{\rho}(q)}$ .
, $\mu$ 2 (hook) , $\mu=(2,1^{n-2})\vdash n$
, A. Morris[Mr, Lemma 3] ,
Proposition 5 (Morris) $\rho=(1^{r_{1}}2^{r_{2}}\cdots n^{r_{n}})$ ,
$Q_{\rho}^{(2,1^{n-2})}(q)= \frac{(1-q)\cdots(1-q^{n-2})}{e_{\rho}(q)}\{(r_{1}-1)q^{n}-r_{1}q^{n-1}+1\}$ .
, hook , [Mt, Theorem 5].
Proposition 6 $\mu=(n-h, 1^{h})\vdash n$ . $\rho=(1^{r_{1}}2^{r_{2}}\cdots n^{r_{n}})$ ,
$Q_{\rho}^{\mu}(q)= \frac{(1-q)\cdots(1-q^{h})}{e_{\rho}(q)}G_{\rho}^{\mu}(q)$




, . Hilbert $Q_{(1^{n})}^{\mu}(q)$
, 1 $\zeta_{l}^{j}$









Corollary 8 $\mu$ $n$ . , $\mathit{1}\in\{2, \ldots, M_{\mu}\}$ ,
$k=0,1,$ $\ldots,$ $l-1$ , $\zeta_{l}^{k}$ $Q_{(1^{n})}^{\mu}(q)$ . , $R_{\mu}(k;l)$ $k$
.
, $\mu\vdash n$ , $l\in\{1,2, \ldots, M_{\mu}\}$ , $R_{\mu}(k;l)$
$k$ . , ,
, .
3 hook
, $n$ $\mu$ hook , DeConcini-Procesi-Tanisaki $R_{\mu}$
,
$R_{\mu}(k;l)=\oplus R_{\mu}^{d}d\equiv \mathrm{m}\mathrm{o}\mathrm{d} l$ ’ $k=0,1,$ $\ldots,$ $l-1$
, . , $l$
, $R_{\mu}(k;l)$ $k$ , , $l$
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$S_{n}$ $H_{\mu}(l)$ , $R_{\mu}(k\mathrm{j}l)$ $H_{\mu}(l)$
, .
$\mu=(n-h, 1^{h})\vdash n$ hook . , $n-h=1$ $R_{\mu}$
, $n-h>1$ . $M_{\mu}=h$ , $l=1_{1}2,$ $\ldots h$ ,
$\mathrm{c}\mathrm{h}\mathrm{a}\mathrm{r}_{q}R_{\mu}(\rho)=Q_{\rho}^{\mu}(q)$ , Theorem 7( Proposition 6) $\zeta_{l}^{k}(k=0,1, \ldots, l-1)$
. Lemma 1 , $l=1,2,$ $\ldots$ A , $R_{\mu}(k;l)$
$k$ . , $l=1$
. ,
$\mu=(n-h, 1^{h}),$ $n-h>1,$ $l=2,3,$ $\ldots,$ $h$
, . , $\overline{\mu}=(n-h$ , 1 , \mbox{\boldmath $\nu$}=(\sim .
, ,
. , $h=dl+r,$ $0\leq r\leq l-1$ . $a\in S_{n}$
$a=(1,2, \ldots, l)$ ( $l$ 1, $l+2,$ $\ldots,$ $2l$ ) $\cdots((d-1)l+1, (d-1)l+2,$ $\ldots,$ $dl)$
, $C_{l}$ $a$ $S_{n}$ :
$C_{l}:=\langle a\rangle$ .
, $S_{r\iota-dt}$ $S_{n}$ $\{1_{7}2, \ldots, dl\}$ :
$S_{n-dl}:=$ { $\sigma\in S_{n}|\sigma(\mathrm{i})=\mathrm{i}$ for $\mathrm{i}=1,2,$ $\ldots,$ $dl$}.
, \mbox{\boldmath $\omega$}, :
$H_{\mu}(l):=C_{l}\mathrm{x}S_{n-dl}$ .
, $k=0,1,$ $\ldots,$ $l-1$ , $H_{\mu}(l)$ $Z_{\mu}(k;l)$ :
$Z_{\mu}(k;l):=\oplus d\equiv k\mathrm{m}\mathrm{o}\mathrm{d} l$
\mbox{\boldmath $\varphi$}7- $\otimes R\frac{d}{\mu}$ .
, $\varphi_{l}^{(\epsilon)}$ $C_{l}=\langle a\rangle$ $a\mapsto\zeta_{l}^{s}$ . \mbox{\boldmath $\omega$},(l)l $Z_{\mu}(k;l)$ $R_{\overline{\mu}}$





, $R_{\mu}$ $\mathrm{I}\mathrm{n}\mathrm{d}_{S_{n-ll}^{n}}^{S}‘ R_{\overline{\mu}}$ Sn $\cross$ C2l . $R_{\mu}$
$S_{n}\mathrm{x}$ ClC . $S_{n}$ - , G.
:
$a.x=\zeta_{l}^{d}x$ if $x\in R_{\mu}^{d}$ .
$\mathrm{I}\mathrm{n}\mathrm{d}_{S_{n-dl}}^{S_{n}}R_{\mu}=\oplus\sigma\sigma\in S_{n}/S_{n-d\ell}\otimes R_{\overline{\mu}}$
$C_{l}$
$a.(\sigma\otimes x)=\sigma a^{-1}\otimes ax=\zeta_{l}^{d}\sigma a^{-1}\otimes x$ if $x \in R\frac{d}{\mu}$
$S_{n}$ $\cross$ ClG .
Theorem 9 $\mu=(n-h, 1^{h})\vdash n(n-h>1)$ hook . $l\in\{2,3, \ldots, h\}$




$R_{\mu}(k;l)\cong_{S_{n}}\mathrm{I}\mathrm{n}\mathrm{d}_{H_{\mu}\{l)}^{S_{n}}Z_{\mu}(k;l)$ , $k=0,1,$ $\ldots,$ $l-1$
. Sn $\cross$ Cll $R_{\mu},\cong \mathrm{I}\mathrm{n}\mathrm{d}_{S_{n-dl}}^{S_{n}}R_{\overline{\mu}}$ .
$C_{l}$ $a$ $\zeta_{l}^{k}$ $R_{\mu}(k;l)$ , ,
$\mathrm{I}\mathrm{n}\mathrm{d}_{S_{n-dl}}^{S_{n}}R_{\overline{\mu}}$ $=$ $\oplus$ $\sigma\otimes R_{\overline{\mu}}$
$\sigma\in S_{n}/s_{n-dl}$
$=$ $\oplus d\geq 0w\in S_{n}/C_{l}\mathrm{x}S_{n-dl}\oplus\oplus wa^{j}\otimes R_{\mu}^{d}j=0l-1$
$=$ $\oplus d\geq 0w\in S_{n}/C_{f}\mathrm{x}S_{n-dl}\oplus\oplus wb_{s}\otimes R\frac{d}{\mu}s=0l-1$
. $s=0,1,$ $\ldots l-71$ $b_{s}=1+(\zeta_{l}^{s})a+(\zeta_{l}^{2s})a^{2}+\cdots+(\zeta_{l}^{(t-1)s})a^{l-1}$
. , $b_{s}a^{-1}=\zeta_{l}^{s}b_{s}$ , $\mathrm{I}\mathrm{n}\mathrm{d}_{S_{n-dl}^{n}}^{S}R_{\overline{\mu}}$ $a$ $\zeta_{l}^{k}$
$d+e \equiv k\mathrm{m}\mathrm{o}\mathrm{d} l\oplus b_{s}\otimes R\frac{d}{\mu}d.\mathrm{s}$
. , $\mathrm{C}b_{k}$ $C_{l}$ $\psi^{(k)}$ .
4
59
, Theorem 9 .
, , $(w, a^{j})\in S_{n}\mathrm{x}C_{l}$
$\mathrm{c}\mathrm{h}\mathrm{a}\mathrm{r}R_{\mu}(w, a^{j})=$ char $\mathrm{I}\mathrm{n}\mathrm{d}_{S_{r}}^{S_{n}}R_{\overline{\mu}}(w,$ $a\ovalbox{\tt\small REJECT}$
4. $R_{\mu}$ $\mathrm{c}\mathrm{h}\mathrm{a}\mathrm{r}_{q}R_{\mu}(w)$ $q–\zeta_{l}^{j}$
, Green $Q_{\lambda(w\}}^{\mu}(q)$ $q=\zeta_{l}^{j}$ .
, $\lambda(w)$ $w\in S_{n}$ cycle type . , ,




$a^{j}$ cycle type, $r_{p}$ $\lambda(\tau)$ $p$ .
, Theorem 7 Green $Q_{\rho}^{\mu}(q)$ ,
. .
$\bullet 5Q_{\rho}^{\mu}(\zeta_{l}^{j})\neq 0\supset\rho=\lambda(a^{j}\tau)$ , $a^{j}\tau\in H_{\mu}(l)$ ,
$\bullet$ $Q_{\lambda(a^{i}\tau)}^{\mu}(\zeta_{l}^{j})=(\begin{array}{l}e+r_{p}e\end{array})p^{e}e!Q_{\lambda(\tau)}^{\overline{\mu}}(\zeta_{l}^{j})$.
$Q_{\lambda(\tau\rangle}^{\overline{\mu}}(\zeta_{l}^{j})=\mathrm{c}\mathrm{h}\mathrm{a}\mathrm{r}R_{\overline{\mu}}(\tau)|_{q=\zeta_{l}}j$ , Theorem 9 $\equiv\vec{\mathrm{p}}\mathrm{i}\mathrm{l}\mathrm{i}\mathrm{R}fl$
.
4 rectangle
, $\mu$ rectangle , $R_{\mu}$ . ,
$\mu$ , $\mu=(r^{p}),$ $p$ , .
$l$ , $l=p$ 6.
$\mu=(r^{p})$ rectangle . $n=rp$ . DeConcini-
Procesi-Tanisaki $R_{\mu}$ , 5nN , $l=p$ .
$R_{\mu}(k;p)=$ $\oplus$ $R_{\mu}^{d}$ , $k=0,1,$ $\ldots,$ $l-1$
$d\equiv k$ $\mathrm{o}\mathrm{d}$ $p$
$4j=0$ Deconcini-Procesi-Tanisaki .
, $l\mathrm{f}j>0$ .
5 , modffied Hall Littlewood $\backslash$ Lascoux-Leclerc-Thibon [LLT]
.
6 $\mu=(r^{m})$ , $m$ ,
.
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$k$ . , :
$S_{n}$ $H_{\mu}(p)$ , H\mu (p)p $Z_{\mu}(k,\cdot p)$




Example 10 ( $Z_{\mu}$ ) $\mu=(2,2,2)$ . $p=3$
$a=(\begin{array}{llllll}1 2 3 4 5 63 4 5 6 1 2\end{array})$
, $a$ 3 $C_{3}$ . , $S_{\mu}$ $\mu$
Young . , $S_{\mu}=S_{\{1_{\}}2\}}\mathrm{x}S_{\{3,4\}}\mathrm{x}S_{\{5,6\}}$ . , $S_{\{i,j,\ldots,k\}}$
$\{\mathrm{i},j, \ldots, k\}$ .
$H_{\mu}(3):=S_{\mu})\triangleleft\langle a\rangle\cong(S_{2}^{\mathrm{x}3})\rangle\triangleleft C_{3}$
. , $H_{\mu}(3)$ - $Z_{\mu}(k:3)$ , $C_{3}=\langle a\rangle$
$\varphi_{3}^{(k)}(k=0,1,2)$ $H_{\mu}(3)$ . , $k=0,1,2$
$\overline{\varphi}_{3}^{(k)}$ . $H_{\mu}(3)arrow \mathrm{C}^{\mathrm{x}}$ : $\{$
$a\mapsto\zeta_{3}^{k}$ ,
$\tau\mapsto 1$ , $\tau\in S_{\mu}$ .
$H_{\mu}(p)$ $Z_{\mu}(k;p)(k=0,1, \ldots,p-1)$ ,
:
Theorem 11 rectangle $\mu=(r^{p})$ . $n=rp$ .




, . , hook ,
$S_{n}\mathrm{x}$ Cp- .
Bl
Theorem 12 $R_{\mu}\cong_{S_{n^{\rangle\langle}}C_{p}}\mathrm{I}\mathrm{n}\mathrm{d}_{S_{\mu}}^{S_{n}}1$ , 1 $S_{\mu}$
, $R_{\mu}$ $\mathrm{I}\mathrm{n}\mathrm{d}_{S_{\mu}}^{S_{n}}1=\oplus_{\sigma\in S_{n}/S_{\mu}}\sigma\otimes \mathrm{C}$ $S_{n}\mathrm{x}$ .Cpq ,
.
Therorem 12 , . $(w, a^{j})\in S_{n}\mathrm{x}C_{p},$ $j>0$
$\mathrm{c}\mathrm{h}\mathrm{a}\mathrm{r}R_{\mu}(w, a^{j})=$ char $\mathrm{I}\mathrm{n}\mathrm{d}_{S_{\mu}}^{S_{n}}1(w,$ $a^{J}$
, Green $Q_{\lambda(w)}^{\mu}(\zeta_{p}^{j})$
. $p$ . $=1$ .
, .
Proposition 13 $w\in S_{n}$
$\bullet Q_{\lambda\langle w)}^{\mu}(\zeta_{p}^{j})\neq 0\Rightarrow w=\tau a^{j}\in H_{\mu}(p)$,
$\bullet w=\tau a^{j}\in H_{\mu}(p)$ $Q_{\lambda(w)}^{\mu}(\zeta_{p}^{j})=p^{l(\lambda(w\rangle)}$ .
Example 14 Morris [Mr] , $\mu=(2,2,2)$ , $Q_{\rho}^{\mu}(\zeta_{3})\neq 0$ $\rho$
$(3, 3)$ (6) 7, $H_{\mu}(3)$ cycle type . $H_{\mu}(3)$




, $Q_{\rho}^{(2,2,2)}(\zeta_{3})=3^{l(\rho)}$ $\rho=(3,3),$ (6)
Proposition 13 , Lacoux-Leclerc-Thibon Green $X_{\rho}^{(r^{m})}\mathrm{G}$ )
[LLT, Theorem 32] ,
Proposition 15 (Lascoux-Leclerc-Thibon) $\mu=(r^{m})$ rectangle .
$m$ .
$X_{\rho}^{\mu}(\zeta_{m})=\{$
$(-1)^{\langle m-1)j}mX_{\rho-\{i\}}^{((r-j)^{m})}(\zeta_{m})$ , if $i=jm\in\rho$ ,
0, otherwise.
Lascoux-Leclerc-Thibon , $\rho$ $m$ X$(r^{m})(q)$
$q=\zeta_{m}$ 0 . $\rho$ $m$
, $X_{\rho}^{(r^{m})}(\zeta_{m})$ $Q_{\rho}^{\mu}(\zeta_{m})$ , , Proposition 13
.






, $\mu\vdash n$ $R_{\mu}$
. , ($\mu=(1^{n})$ ) [MN1], $\mu$
hook , $l=(1, )2,$ $\ldots,$ $M_{\mu}$ ,
, rectangle $\mu=(r^{m})$ , $m$ $p$ ,
$l=p$ [Mt]. ,
Lascoux-Leclerc-Thibon (Propositon 15) .
, Green 1 $Q_{\rho}^{(r^{p})}(\zeta_{p}^{j})$ . LLT
Green $Q_{\rho}^{(r^{m})}(q)$ $q=$ $\zeta_{m}$ , $q=\ovalbox{\tt\small REJECT}$
. , $\mu$ $\zeta_{m}^{j}$
, $R_{\mu}$ , LLT
. , $p$ , $\zeta_{p}^{j}(1\leq\acute{J}\leq p-1)$ $p$ , LLT
. rectangle
.
, rectangle $\mu=(r^{m})$ .
, $l=m$ ( ) , LLT
. , $\mu$ ,
, . $m$
, $m_{i}$ $m$ $\mu=(1^{m_{1}}2^{m_{2}}\cdots n^{m_{n}})\vdash n$ , m-
8. $\mu$ m\mu , $m\leq M_{\mu}$ , $R_{\mu}$ $m$
, [MN2]. , $l$
$\ovalbox{\tt\small REJECT}$ . rectangle $\mu=(r^{m})$
$l=m$ ( ) , .
, , Green $Q_{\rho}^{\mu}(q)$ $q=\zeta_{m}$
. , .
( [MN2] , )
$\bullet Q_{\rho}^{\mu}(\zeta_{m,}\backslash \neq 0\Rightarrow\rho=m\kappa,$ $\kappa\vdash\mu^{1/m}$ ,
$\bullet$ $\rho=m\kappa$ , \kappa \vdash \mu 1/- , $Q_{\rho}^{\mu}(\zeta_{m})=(\begin{array}{ll}\sum_{\tau\vdash\mu^{1/m}} m_{\tau}\rho_{\mathcal{T}}=\rho \end{array})m^{l(\rho)}$ .
$8\mathrm{L}\mathrm{a}\mathrm{s}\mathrm{c}\mathrm{o}\mathrm{u}\mathrm{x}$-Lecler-Thibon , $\mu=\nu^{k}$ [LLT].
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LLT [DLT].
, $Q$ , mm
, $l=m$ ( ) .
Proposition 16 (Lascoux-Leclerc-Thibon) $m$ , $\mu\vdash n$ mm .
:
$\bullet X_{\rho}^{\mu}(\zeta_{m})\neq 0\Rightarrow\rho=m\kappa$ , $\kappa\vdash\frac{n}{m’}$
$\bullet\kappa\vdash\frac{n}{m}$ , $X_{m\kappa}^{\mu}(\zeta_{m})=(-1)^{(k-1)n/m}m^{l(\kappa)}\langle p_{\kappa}, h_{\mu^{1/m}}\rangle$ .
, $m$- $l|m$ , $R_{\mu}$ $l$ ,
$\mathrm{L}_{\mathfrak{B}}\mathrm{c}\mathrm{o}\mathrm{u}\mathrm{x}- \mathrm{L}\mathrm{e}\mathrm{c}1\mathrm{e}\mathrm{r}\mathrm{c}$ -Thibon . , $l(1\leq$




, . , Springer
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